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£ <3 3 3 £r ojnl^cq ^l^lJKVsync)^ ^ ^7l ^(Hsync)* <$^^°} A 

°l n J ^H^IJlI" ^^Al?l^ Efo]^ ^c^-«(5io); RGB °Hxl ^eH z}- 

IS *fl^«K8r RGB <>1^# ^SRr RGB ^-¥-(520); 0 ^£l^r RGB o] E i # YCbCr 

°H*1 ^H^S ^**V ^, o] YCbCr ^o]e^] cflt!: ^1 YCbCr ^(Ylavg, Cblavg, 

Crlavg)^- m YCbCr ^^(530); <#7] RGB ^9-¥-(520W>M #^ RGB <>H 

*1 ^H^l- YCbCr r-llolEis. ^«:tr ^, °] YCbCr ^H^H cflt}- ^2 YCbCr 5g 

^■(Y2avg, Cb2avg, Cr2avg)* ^-SHr ^2 YCbCr ^-^(540); ^ #7l EH** 1 ^^-"(510)^ 
E}olni ^]cHAis<Hl 45r, ^12 YCbCr ^(Y2avg, Cb2avg, Cr2avg)^ YCbCr 

^rS. ^(TY.TCb.TCr)* AA ul^M , °1 als^sj-ofl oj-s). ^7) *f|i YCbCr ^(Ylavg, 
Cblavg, Crlavg)* °]-%-*\<^ A °l^-(Rg,Gg,Bg)-i- A oM RGB §41 Jf (520)3. *fl^- 

*r£r RGB ^ ^^^-(550)1- ^l^Rr 3# ^H3-°3. t^cf. 

5. 4 

7H1^, 3HH neflo] ^s. <a-Jie)^ 
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x}^ sMH u l 5 d^ ^UAN APPARATUS FOR AUTOMATICAL DIGITAL WHITE BALANCE} 
3E. i^- ^aV^o] Cb-Cr 2*>€ A -3 ^-SJfl 3L2flH°lt]-. 

£ 2^ ^HflS] o}^3.=L 2)-o}h ^Rr o]v]*\ lis. Ht£\7\Q ^Solcf. 

£ 3-B- ^Hfl^ t^lt S^lH *3*Rr ^IJL ^7] ol4. 

£ 5-b ^<*fl nq-^ t^ig ^^£olrf. 

£ 6^ -g- 3W;e #*fl ^^-4^^- iLo]^ l-^-f^eolcf. 

£7f ^ sj-ojE ^1^1 ^-fltb iL^l^r #S.-f^molcf. 

£ 8a ,8b S 8c^r ^ YCbCr ^-g-RGB °}^, RGB °]^-^ Y CbCr ^ ^ sHh •fi^t # 

510 : Efojnj ^6\™ 520 : RGB ^S-?- 

530 : *)1 1 YCbCr 532 : afll RGB-to-YCbCr &&7] 

534 : YCbCr ^^7} 540 : *fl2 YCbCr 
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542 : X| 2 RGB-to-YCbCr &&7] 544 : *fl2 YCbCr ^7} 

550 : RGB °}^ t^6\^. SY.SCb.SCr : ^ Y/Cb/Cr 

2N-1 : A/D SfltfJE Rg.Gg.Bg : 

CoarseSt ep : 3i FineStep : ^91 

TY , TCb , TCr : YCbCr -=-5. ^ 

Ylavg, Cblavg, Crlavg : X]l YCbCr 

Y2avg, Cb2avg, Cr2avg : *f|2 YCbCr ^j^- 

<21> ft^A tysfr Al^tflofl *]-g- t\x]r£ 5j-o]3 afle^ ^ ofl 

JL^±§- Hi^H^ £-g- ^o] E ^A]^> ^b] 7 > 7>^*>ZL, ©Inl^l ^ 

<22> Hav^j o_^. ( B«Afl «fl^i(white balance)^ ^-8: 7l^A^ #<3^ ufl TV ^Ml^ ^ W J 
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*K^* ^f>\E.s. q*M dm <JH *H^r ^71*1 ^JUl, TV ?H1 elM- « ?H1 



<Hl7^# ^5L7> ^71 nfl^-ofl ^7|i ^cf. o}e^V ^ofl^ o>^ ^ zicfls. 

^<3*fl M o^cf^ ^Ajio. s *ms\l= RGB (3/^r/^) ^ Hifi^* S^W. 7>^-§- ?} 

9X7) nfl-g-ofl o]£]- ^ 2-^ o. ^M^f. 

< 24 > ^Hl^ ^7). ^7>*>^Ai c^ig ^^2) o] u] ( I mag e)7|- 

J! 9l°-*\, ojsq- C^-oj ? HlHf S.c]) o)u)x] ICS. #*fl -S-^SlJl #5M^ f 

sj-ojE »fleli(White Balance)^ Jlsf^ *fl^*>7l 3)^ ^e) 7l«^2] §>uj- 

0 1^, ^ ^ £r5L* ^tt £<3&g- nfl, CMOS 5&tt CCD °H*1 Afl^o} 

, ^o|Ef ^tes <?]^s:H ^-sfl^ ^cg*V ojDl^^ ^a^ (r)) ^Ajj( G)) ^xn (B) ^«-o] 

2f Sj-^lH Hfii -HS}-^* 5.^5}^ 7H1^ ^H^r 

<25> £ i^. ^aV^o] Cb-Cr 2x\% ^ ^741 ZLefl^ojcf. 



37-7 



1020030087101 



<&A- 2003/12/31 



<26> £ 1^- %^fs\^_ , S)-o]H ^*J*>7l ^ 7 H ^ f^H 7H> # 

^>JL ^^^>7l -g-o]^}- H o v^o. - L 5, lol ^nL(Grey World) ^-JLB]^ , o] <^jie]^ °1 

Hi^# sjifl o]=. ( s ( ^olH *§ 5 J^ 31^r» ^*}7fl slcf. ^ loi] RGB 4? 2fS 

zieflol^ "R = G = B"S. ^^1^4. 

<27> ofl^- -e-o^ olDlx]^ ^ a°l(Depth)7> 8tilH^Jl *>^, ' ITU-R BT.601'°1H ^l^Rr *}7] 
^Mld\] 'RGB-to-YCbCr ^ ^K^} ^^'^H A J]*r 'Cb ^ Cr'^ AA 128^1 

°]0\] S^H £ 1^1 ^-O] All*}. «. Sj-OjE »§ 

i^HCCb = Cr - 128HH 7^ dl- ^1 ^sJ-Sl-^r ^^S. A ^%$\ °1^§: 



1] 



" Y 




' 16 


1 

+ 


65.738 129.057 25.064 


R 


Cb 




128 


-37.945 -74.494 112.439 


G 




256 


Cr 




.128. 


112.439 -94.154 -18.285 


B 



ZL o]^- S ^ Wj-Alji}. c^ig o]v]x] ^ ttj-^Oo] Ojofl C^A^ £ 2 ^ £ 3^ #2: 
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<30> 5. 2^=7 ^sfl^ o}^:S.=L S)-olB *3*Rr aJJ: ^ ^ 7l a) ^£o]cj-. 



<31> £ 2<^1 iL<?} #2fl^ o>^^zl « o VAl^ grJ-ojE aflelil- 0]^^ A}Jr *i&)7)^ fe(21) 

» ^ 2)^13 <3^§- %^f>}<^ ^jL^e^Rr °}^k£-ZL A]Jr ^^71(22)^, %7] *}^3.ZL 
Us. ^7}(22)S.^]^ RGB ol^S-li ^Isl- YCbCr ^JlS RGB-to-YCbCr 
(23)2}-, #7] RGB-to-YCbCr ^^(23)^1^ YCbCr ^*R}J>2] Cb & 

Cr ^^71(24) ^ ^-7] Cb & Cr ^71(24)^-^°] AlJrofl 7)^*] RGB #7] 
^SZL aijt ^e|7l(22)S. #^*Rf RGB o]^■ ^1^71(25)1- S^^cf. 

<32> Aj- 7 ] 6>^ S Z1 A] J: ^^7](22)^ #71 ^i)^ ^A}*^ iS 

H(A)4, -*7l RGB o]s. ^^7l(25)S-f ^^(A)g_*-B\°) <3#a]Jto) o] 

S^Kr RGB oV^JLZL ojs. ^a-«-(B)^-, ^-7] RGB °}^S.=L ^^-(B)S.^9] a] 

31* *JJlS f^Rr A/D fi^BKOl- 3E^-*V4. 

<33> olnj^l a] ^ ^E^ofl^s] o>^ZL <£| S^H 4^^: #^J±^, 

T^l^H Sj-°lB «1^^7> ol^^ ^ nfl^l, a o V 7 ] ^ tflH.^ RGB 4 
S*i*Rr (Feedback) ^££5. °l-f-<H*| ojcf. 
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<34> ZL5U-11, oje-lt!- #2fl^ 0 V^I1 5j-°lH ^5j^i=- o>^-5.ZL ojS-^- S^*}JE_S, «] j2L 

3 7>^-^Cf^ 5^1^, oj-^JLZl ojs.^- 2:^*>fe IB7} ^7.fl*H ^ 

-ffl^ol^M- *>*W 7l^ol tfl#sH ^ O-ofl^ olE^l 

^7}^}^ &*\]^°] 913- , 21*1, o>^ S ZL ^7]^ ojs. S.^ o. <g. ^ 

<35> s. 3^r U-^sl sWH *8*Kr ^el7loicf. 

<36> £ 3«^1 iL^ ^efl^ ojnl^l a]Jt ^E]7l^ t^tg Hj-^o} g}.olH HB^* ^*Hr3j, <*|7H, 
^sl7l(DSP) ^}olaS fiB^Bi (Micro-controller)* °l-g-*}^ "o^l 

<37> o]e^ ^sflo] 3^3. jrLojE ig^^. oln]^ Ajjr *Jii|7lfe «S(3D* *«fl 

4J5l<*H cfltr 2^*Rr .2^^ ^^1^ ^E]7l(33)(SE^ 4°l3S. ^Hl-a])^-, # 

7] c^]^ a]s ^^7l(33)ofl^^ ^Al^> ojul^ ^.g. ^*fl oja] o-|nl*j c-flo]Ei^ s. 
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<38> ^ t f\v]]^$] fl-^c-l(viewfinder) 7l^-g- 3«lH, l"^ cfl^ 30^ s\-£l ^ 

^ 30 Hefl^(30 frame/sH^ ^i\}<£ 3HB7> -S-^JI, SE^ cfl^ 100 ^ 
°H*1^ ^-f°fl^ ^ 15S5ll 0 J(15 frame/sH^ Hsfl^ elMBCframe rate) 

7> iL^s] ji SUrC-fl, fe^r H# ^*|-7l ^*lH^r £ 3011 ti}s>j- 

^-O], Jl^O.^. + Ol^ C^Tg a}jt ^^7l(DSP) IEtt *r°l^°l €-3.*}^, ^ 

<39> ol<4 ^ ^eflcq q^l^ *)e] « 0 vai^. ^^1^ aij: ^^7l(DSP) £E^ A>^-f-o.s^l 

toEl^ £SIL^£S. AjiEflo] ^-^(Flexibility)* ^ cl^ ^.^ol ol A) 

^Hl^r ^ ^cfl-g- 2)-^- Aj^efl Jf-jzf ^oi, ^^sj-, ^s}-i- iL^s}^ Al^e^ofl 3 

-g- &o] £ ^Al^l ^7> 7^^>J1, o]in]^ A^Sf o.^ olDj^l t-fl o] Ei » Jl^ 

°.3L ^S]^- ^ ^ C^ig 7}^ ^o]H ^lf^t| 3XV\, 
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<4i> a o > 7 ]^ a. «v^^ -S-^-g- ^*>7l ^*1H, £ 1^ o] u^Hi ^ 5j-o]H 

<43> og^ RGB ojnl^ t\}o)z\.o)} 7j- ^^s, RGB ^*Hir RGB 

<44> <y^£)fe- RGB ^H^l cfl o] b\ # YCbCr <>H*1 tiHEiS. °1 YCbCr 

z]o\) ^ YCbCr ^^-g- ^Rr *fll YCbCr ; 
<45> ^-71 RGB ^U^MM #^3^ #^ RGB rflolEil- YCbCr <>H*1 

o] YCbCr clcl^l r-flolE^l cfl*V YCbCr ^^^r ^Hr *fl2 YCbCr ; ^ 

<46> ^o)t$ *\]o]™o) ^ 0 }rg ^\}o]X]s.6\) n^e]-, a o v 7 ) ^ 2 YCbCr A>^ofl YCbCr 

^-S ^ tiling , °1 wlH^^l n)-2r *fll YCbCr ^-g-g- <>l-g-^ *f 

°}^-ir #7} RGB ^^3. *H^*Rr RGB <>1^ *fl<H^- 

<47> § ^l^Kr 3J-§- ^PSiLS 

<48> o|s>, a. sj-rgs] aV^^V ^A] ^«-tr #*H*| ^tr^-. % 

^ Sl^H -g-^tr ^4 7l^# 7^ ^^#^r ^H*r ^It A>-g-^- ^ 
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Ali^ofl ^-g-SH, o]^ ^(41)# ^ ^A>^]^ cg^Kg. oluj^l ^A^«-( 42 )i4 ) # 

71 olnj^l ^}A-1«-(42)S.^-E^ olc]^ C-flolE^l- *±3L ^^71(43)5. °}^-°]^ 

T 9X^n, ^ 5j-°lH #*l^r o]u}^\ X\S. ^^71(43)^1 

<51> £ 5^ If^ofl 4^- rq^l^ afle^ #*]cq ^jcolt}. 

<52> £ 51- #2:^, -a ^ofl 14s. t^ig 7^ Sj-olH ojDl^l o) ^3 

^7l^ls(Vsync)^- -^7lAl^(Hsync)S- <^%M E^l^ 1 *IH^1J:» ^M^Mfe- ^ojnj ^ 

<>m5io)2h rgb c-floiEKR G^n, B<sn)o\} a 

^ RGB §£Rr RGB °H*1 cfl o] ^ (R#^ ,G#3 ,B#^ )« #3*Kr RGB #^(520)4, 

<y=]S)^ °m RGB n<>)B\m YCbCr °H*1 tlM^S. €^ ^, °1 YCbCr ^nl*} ^o] 

E^l cfl^: *fll YCbCr ^(Ylavg, Cblavg, Crlavg)-§; YCbCr ^^-¥-(530)4, #7l 

RGB ^Jf(520HH #^ RGB c-IHeI!- YCbCr <>ln);*) ^He^ ^ , 

°1 YCbCr ojDl^i dlolE^) cfl*r ^12 YCbCr ^(Y2avg, Cb2avg, Cr2avg)^- ^«>fe ^12 YCbCr 
^^(540)4, =LZ\3L, <#7) ^o]nj ^o]«.(5io)S] E}o]n o i ^0^^] 45^ ^7} A]2 YCbCr 
^■2-(Y2avg, Cb2avg, Cr2avg)4 Aj-^ofl Y CbCr ^-S. ^^"(TY.TCb.TCr)^ AA ^SH, 

0} wlJE^uHl i4£r A o v 7l *fll YCbCr ^(Ylavg, Cblavg, Crlavg)* A 
(Rg,Gg,Bg)^ ^}<^ ^7} RGB ^-*?-(520)5L *fl^<5Rr RGB ^ ^^(550)1- 5£^}-4. 
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<53> 41 YCbCr (530)^ <#7] RGB o]v]z\ 4o]b]% YCbCr o]u]t] 4°}b\3, 

^ 41 RGB- to- YCbCr ^7} (532)2}-, #7) 4l RGB- to- YCbCr >£€r7l (532)^.-^ 2) YCbCr 
*1 ^)o]b\o]) cfl^j- YCbCr ^(Ylavg, Cblavg, Crlavg)^: ^*Rr 4l YCbCr ^^7](534)# 

< 54 > gu$j. f a o v 7 ) ^ 2 YCbCr ^^(540)^ #7l #^ RGB °H*1 c^o]e^1- YCbCr c-flo] 

1^3. ^^Kr 42 RGB-to-YCbCr ^7} (542)2]- , #7l RGB-to-YCbCr (542)3.^-1^ 
YCbCr 40)^4 tfl^. ^ 2 YCbCr ^^-(Y2avg, Cb2avg, Cr2avg)^r ^f>}±= 42 YCbCr ^-g- 

7] (544)1- i^-^rtf. 

<55> #7] RGB o)^ 4o]j*-( 550 )±. a\#o\] iSi/^/eKCoarse/Fine/Lock) -i^*ti ^JL, 

^7} 42 YCbCr ^(Y2avg, Cb2avg, Cr2avg)^>l <#7] 3.^ ^91 ^^91 ^-f^ A 

*t RGB ols.( R g ! Gg,Bg)# 7fl7fl^H #7] RGB #^7l (520)3. ^fl^Val, ^4 ^ ^ 
n-4^ RGB °l^(Rg,Gg,Bg)* #7l RGB ^71(520)3. ^1^>£^- o]^.o]^\t\-. 

<56> SEth ^"71 RGB ojs. *lHJf(550)^ #7l *fl2 YCbCr ^(Y2avg, Cb2avg, Cr2avgH i2i ^ 
^<?1 3-f«*)|*r #71 ^ Y/Cb/Cr(SY,SCb ( SCr)^r A^ofl i^(CoarseStep)^: 
*H ^3 Sterol, ^, #7l *fi2 YCbCr ^^•(Y2avg, Cb2avg, Cr2avg)^ ^-g-(TY,TCb,TCr) 
# ti]iil^H °1 wlJE^^ofl t4e]- Aj-7] ^efl Y/Cb/Cr(SY,SCb,SCr)* #7l Si i^ 
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(CoarseSt ep)SL£. iE^r *MiSM ^*>ul, ^7) ^€ ^ Y/Cb/Cr (SY.SCb.SCr ) , #7} 

m YCbCr ^^-(Ylavg, Cblavg, Crlavg) ^ ^5. ^^dY.TCb.TCr °l-g-SH A RGB 
°l^(Rg,Gg,Bg)^ ^l^r£^- ©l^^S ^ SZ^. 

<57> ^-71 RGB ©1^ *H^fe- ^-71 ^2 YCbCr ^(Y2avg, Cb2avg, Cr2avgH ^^91 

^ #7] ^ Y/Cb/Cr(SY,SCb ( SCr)^r Aj-^ofl (FineStep)# °l-g-*H ^*Rr 

tfl, ^-71 *fl2 YCbCr ^^-(Y2avg, Cb2avg, Cr2avg)^- ^g. 5 §-2"(TY,TCb,TCr)-§- «l51*H °1 «1 
rrfB^- ^-71 i«g Y/Cb/Cr(SY,SCb,SCr)# #7l ^(FineStep)©- 5. ^ 2L^r « 

41 *H ^^r^, #7] ^ Y/Cb/Cr(SY,SCb,SCr), #7] afll YCbCr ^(Ylavg, 

Cblavg, Crlavg) ^ ^-5. ^(TY.TCb.TCr )# °l-g-*M sfligig RGB °l^(Rg,Gg,Bg)* 31 

<58> ^ > A/D^«r *fl^-£(^-i 3M=N)» -HS}*}^, >g-7l RGB °}^ >Hl «-( 550 ) ^ A>^ofl 

A/D *fl^J£(2 N -l), ^-71 ^ Y/Cb/Cr(SY,SCb,SCr), <#7] afll YCbCr ^(Ylavg, 

Cblavg, Crlavg) ^ ^-S. ^-2-(TY,TCb,TCr)-§- °]-g-«H zj- *fl^ig RGB °l^(Rg,Gg,Bg)^- 7fl# 

<59> 7\}t\7\, s&7] RGB ©1^ ^1^-^(550)^ ^^Hl RGB ^H#/t^<i ©1#6)1 

xx^e} ^.aj-o] ^5)^3), RGB o]h ojoflol^-o] ^-foflfe. RGB °l^-(Rg,Gg,Bg)-g- *fl?ll<ir*H 
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^}JL, RGB °m cli^ol^-o] ^ofl^ a}£6\) A^s} 7 ]M. RGB o}^-|- a^Hf 5J S-^g 



<60> o]Sh £ ^-g- £.3^ ^Jf^ H^ofl ^7l*H i^tr^f. 

<61> -g. ^Vtg^ s.^ j£tfl.g. 5j.A o l- Aj^Eflo]) ^-g- 7]-^^. S)-o]h ^ofl 

£SlM- ^5.^0] rr o_ o^ 0 -| £ ^^j. ^^ 7 |. jV^-^JL, o]nlx) aJa^ 4=-^ ^ 

<62> ^ t s_ 4^ %V2-s>^, ^- ^-^^ t^ig 7^ Sl-olH ^17> ^-g-Sl^ o]nl^ Ajjr 

^5^71 (43) (Image Signal Processor)^ ^1 ^1 ^^-(42)3.^] 0]^^^ a}-^ e}-ol 

tWAHl ^A] ^^V^- ^ ^11,^12 °H*1 ^^7l(B,D)l- °}v]*}7\ 7]\^S\JL, sJ-ojB ^ 

^*1(CHH ^ Sl-olH »JJ^7> ^s]^, olJ^ ^ infl e-I(E) (Output Formatter HI 
X\ ^ o)xj)7]M. £tf. ojnfl, o]^^]^ YCbCrol ^-^o] ^Eflo"|i=f. 

#eflol^(Interpolation), ^(Color Space Conversion), ^(Gamma 

Correction), 7] (Noise Reduction), ^/isKHue/Saturat ion) , /^-H^^H 



37-16 



1020030087101 #^ 2003/12/31 

(Brightness/Contrast), *1^£ZL^ -g-f- ^-(Histogram Equalization) <^7H] sfl^Jgt}-. 

5t-°lB Uti^S *r<8*>7l £ 6 ^ S. 7°\) «><q- ^ 3HH 

3tr RGB ol^-o] g:- ^ <^^o| ^o] ^^^uf. 

<64> £ 51- %V^> 1 g ) ^ f ^ c^ig 5}-olH ^ojnl ^0^(510)^ 

^^5]^ o]nl^o] ^ -^7lAl^(Vsync)^- ^ *7l ^l^(Hsync)# °^^>} aflo^jg. 

<65> .g. Tg^cj} rgb §-^«-(520)^ ^^^l^r ^ RGB ^H^Hl A ^fl^^S. *fl^-«Kgr RGB 

°l^-^r RGB *\]°]^ 4>7l RGB *>7H ^s]^ RGB 

0)=. ^0^(550)3.^ afl^cj-. 

<66> IE*!:, YCbCr ^^-(530)^ ^slfe RGB cflolB)^ YCbCr 

c^M^S ^, °1 YCbCr olnl^l c-HoIe^I cfltb ^|1 YCbCr ^(Ylavg, Cblavg, Crlavg) 

* f^c|, ojofl cfl^flA^ ^^0.3. ^* r ^, #7l *fll YCbCr ^^(530)^ afli 
RGB- to- YCbCr ^^-71(532)^ #71 <^ RGB tiMEi* YCbCr o]n]^ cflo]^s. ^^f^ 

afll YCbCr ^^-71(534)^ #^^>^, ^7] *fll YCbCr ^^7}(534)^ ^7} *)U RGB- to- YCbCr 
«:7l(532)S^-Bl^ YCbCr o]tj]x] $}o]b\6\] tfl^ *fli Y CbCr ^(Ylavg, Cblavg, Crlavg)* ^ 
*H <#7] RGB ois. ^]c>|«.(55 0 ) S afl^cj.. 
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<67> ^-eV a o v 7 i X]i YCbCr ^^-(530)3 ^.3-4 n>^7>^lS. f tjr^SJ *fl2 YCbCr *g^f(540) 
^ ^7} RGB §^-?-(520HH #^tt #^ RGB Gflo]Ei# YCbCr <>M*1 tiHEiS. 

tr ^, °1 YCbCr cflolE^l rfl^ z\)2 YCbCr ^(Y2avg, Cb2av g> Cr2avg)* 

°H rfl*lH ^fl^jis. ^^§>^, -#71 ^2 YCbCr ^^(540)^ ^2 RGB- to- YCbCr ^7l 
(542)^ ^-71 #^ RGB YCbCr t-lHEis. *fl2 YCbCr ^71 

(544)3. t^*}^, ^71 A]2 YCbCr ^71(544)^ ^7] RGB-to-YCbCr &&7] (532)3.^ 2) 
YCbCr o)x2]x\ tj)o]B]o\) ^ ^2 YCbCr ^^(Y2avg, Cb2avg, Cr2avg)* #7l RGB °}^■ 

^]^|^-(550)5- ^l^-trcf. 

<68> ^^tr ^-o], #71 ^1 YCbCr ^-3-^(530) ^ *fl2 YCbCr ^^-^-(540)^ £ 6*11 S.*]^ 

5L^f ^^1(S61-S64), oi^s-o] olnl^} tiHEH cfltr zfrzfr ^W(S65). 

<69> o]^ i RGB oj^ ^0^(550)^ Aj- 7 ] ^olnl JjL( 51 o) 0} ^o}^ ^}o]X\s.6\} ^ , # 

7l ^12 YCbCr ^■?(Y2avg, Cb2avg, Cr2avg)-4 ^^^1 YCbCr ^-S ^ -g-(TY,TCb,TCr )^§r 

wl^M, °) v]M^o]} 144 ^-71 ^11 YCbCr ^^(Ylavg, Cblavg, Crlavg)# °l-§-*f°3 
A <>l^(Rg,Gg,Bg)-g- ^}<*| ^7} RGB §^(520)3. *fl^}^, ^7) RGB ^-*f(520) 

^ ##tr a>^r ^ RGB °H*1 c-flolErO)] #7] RGB *1H -^(550)3^ 

5+ sfl^t RGB ol^-g- ^j-o} RGB olnj^l c-flolEil- %%f}Yv\. 
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<70> ols>, #7] RGB o]?=r ^H^-(550)oll cfltb -8-^*1 -M^tbrf. 

<7i> £ 5 ufl^l £ 7^ %^}^, RGB °]^- *1H (550H1tt *}$.°\) ^ 

Y/Cb/Cr(SY,SCb,SCr), A/D «fl>8-H(2N-l)^ N, RGB °] ^(Rg.Gg.Bg^g- ^^^(S71), n. 

3.^ i^(CoarseStep), ^91 ^ (FineStep) , c m^r *4.^*}7) z| 

^*Rr a,b,c ^ d, =LZ)JL, z| sfl^if s-S. ^(TY,TCb,TCr)^g: ^^*fl ^ 
(S72). ^7]a^ ^^/s)-o]/b4- (Coarse/Fine/Lock Boundary)^ YCbCr A ^^SLS. 

M-¥^ a,b,c,d 

<72> zl cf^g-, *}^*V Qo], Aj-7] RGB ojs. ^H-« (550)0^ ^7) *fll YCbCr ^^(530) ^ 

*fl2 YCbCr ^-g-^f^OHH ^-sfl^l *fll YCbCr ^(Ylavg, Cblavg, Crlavg) ^ *fl2 YCbCr ^ 
(Y2avg, Cb2avg, Cr2avgH <g ^ 4gt}-(S73) . 

<73> cf-g-, aj-7] RGB o)sl *\]o] «-(550)^ #7l *j)2 YCbCr ^^(Y2avg, Cb2avg, Cr2avgH 3.^ 

^-(S74). o]^, ^-7] ^^S., #7] ^]2 YCbCr ^(Y2avg, Cb2avg, Cr2avg)°l jsi SE 

^ s>o] cgcrfo] ^ o_ofl^ *flv|i£ RGB ol^-(Rg,Gg,Bg)-i: ^Ml^H 7 S ^l^>Jl(S75-79) , #7l 
RGB 3-^71(520)5. *\}^-f>}51, «V^ofl <3<*<d ^-foJIfe °1^ RGB °m(Rg,Gg,Bg) 

* ^7) RGB §^7l(520)S. ^1^*>5L^- o] = ol^lcl-. 
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<74> ol*> ( j$ 7 ) rgb o]=- *\l°]».( 550 )d\]x) ^ Y/Cb/Cr(SY,SCb,SCr)-g: ^*Rr ^HH tfl^W 

< 75 > £ 7^- ^^>^, #7] RGB ojs. ^0^(550)^ ^2 Y CbCr ^(Y2avg, Cb2avg, Cr2avg) 

ol si ^ofl-cr ^7] i^ Y/Cb/Cr(SY,SCb,SCr)^g- *}#°\] ^ea 

(CoarseStep)-ir °l-g-*r<^ £^Rrdl, ^ #7l ^2 YCbCr ^(Y2avg, Cb2avg, Cr2avg)-4 -=-5. 
^^■(TY,TCb,TCr)# til^H °) ^ <#7] i^ Y/Cb/Cr (SY.SCb.SCr <#7) i&i 

^^(CoarseStep)^-S. ^ ^^tb^(S76). 

< 76 > £ 7* ^-S*>^, ^-71 RGB ol^- ^^«-(550)^ ^7) z\)2 YCbCr ^-g-(Y2avg, Cb2avg, 

Cr2avg)°l sfo] <^ <*j o] ^ o.ofl^ ^ Y/Cb/Cr(SY,SCb,SCr )* *}#°\] s)-<y i^ 

(FineStep)^: <>l-g-*H ^*Rr31, ^ ^7] RGB <>1^ ^H^tt #7l *\]2 YCbCr ^^•(Y2avg, 
Cb2avg, Cr2avg)-4 sl& ^(TY.TCb.TCr ),§- °1 ^JH^^M] ^ #7] ^ 

Y/Cb/Cr(SY,SCb,SCr)-i- #7} ^9} ^ (FineStep) A^. ^HrH trtr(S77) . 

<??> <^7lA^ a o v 7 i i^ (Coarse Step)£- Si <8«H>H 3}-°lB. "Ifii #^>7l-^ i 

^(Step)^ 3.7lo]ji, #71 sf<y i^CFine Step)£- SMB t^i # 

o}?}^ EL7]o]v±. ZLZ)JL, ^(TY,TCb,TCr)£r ^ Y, Cb, Cr A ^ti^l sfl^^r 
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<78> o)<z\. 7^0] ^Efl Y/Cb/Cr(SY,SCb,SCrH tJ-§-°llfe, ^1 RGB o]s. aflo^^. a\#o\] ^ 

3€ A/D ^€ *K V -£(2 N -1), #7] ^^^1 ^ Y/Cb/Cr(SY,SCb,SCr), 7)1 1 YCbCr 

(Ylavg, Cblavg, Crlavg) ^ -^-5. ^(TY.TCb.TCr)^: °l-§-*H ^ sfl^t RGB ^^-(Rg.Gg.Bg) 
-8: *>7l 22f 7fl<+^cKS78). 



<?9> p „_ (2 N -l)-(Crlavg+SCr) 

(2 N -l)-TCr 

G (2 N -l)-(Ylavg+SY) 
(2 N -1)-TY 

B (2 N -l)-(Cblavg+SCb) 
2] ° (2 N -l)-TCb 



<80> rgb o]s. «-(550)fe- #7] 2^- Tjl^O-^ RGB RGB <>1^ 

7 <§^H, #7l RGB §^(520)3. 



<8i> cf^ *1^, ^ ^-7] RGB o)^. ^^«.( 5 5o)^ rgb o]^ o] 6\] o]M./€\^o\) o)^6\] tcj-e}- ^ 

^j^t-fl, RGB oioflol^-o] Jg-fcfl^ rgb Ol^-CRg^g.Bg)^ ^Tfl^H ^<5>JI, 

RGB o}^ ^^^ol^-ol A}#6\) 7 ]£ RGB afl^cf. 



<8 2> £ 8a, 8b ^ 8c ^ ^ YCbCr ^-g-RGB RGB °]^-^ YCbCr ^-g- ^ sj-oje ej- 

^ ZLEflH^cf. ^7H, ^. ^-^ofl^ ^o]-^ o oflAi 2 N -1(N: S}-^ (Pi X ei Depth) )?h*l£] 
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<83> ^7H, YCbCr ^ ^3*1 7> ^-^lS.^ tg^^ oii=- ^ £ ofl rcj-ej. =7^, sj-ol, ^-(Coarse, 
Fine, LodOilS 3711 7>x] <^o.5. ^fH^^l, z]- <g ^ ^ ^ sW 

H ^fl^l- 3M-7>fe ^-^ 3WH "l^i^ #s] ^o\) 

<84> £ 8a £ 8c<HH i^l cf^ 7V^1 ^ ^>7l 3i ^-S^^-^Ei t3 «i<H^l 

^1^^ 3^ ^^HH^r ^>7>^ ^-1; Jitf 3711 *>JL, 4<y 

21 ^ <>1*1*H ^-g-^- RGB °1^* -R-^l^>7ll ^Cf. ol nfl, ^e^o) =171^ RGB ol 

7^1 a_V^ n|l A>^-5]^ ^*1°H , £ 8a ^1*1 £ 8c 2] ^ ^§ 

^}tt a, b, c, d, ^-5. ^(TY.TCb.TCr) # «H 7}tt -£^*Ht}. ^-^^SLS. o]v)x] 

o) o^o) J=L 3~4 B3l°J oliflofl i^Hr 2)-olH ^fli ^§ofl £^*>7ll €4. 

<85> £ 8a^ ^ YCbCr ^-RGB °1^<H1 tfl^ ziHflHolJi, £ 8b^ RGB ^^.-^^ YCbCr ^ n 
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<86> £ 8a*fl ^-2fl^» % v 3:^ > ^ YCbCr RGB tHr^M ojs. 

=f(^)» M-Efifl^L, ^, ^ ffe Hlc] SL o]v]x]7} l&flS <^ ^fl S5fl°Jfi] 

YCbCr ^ 3g^-(Ml-M3)^l ^ °fl , t*£- Hefl°,H ^-g-« RGB °1^(G1-G3)^8r ^1^4. 

<87> £ 8b* ^S*}^, ^ Btt RGB YCbCr ^=g(°l^-)l- ^ 

\H4. ^jI, ^ofl RGB °l^(Gl-G3)-§- ^^-^-i- °fl ^I^tt 

-§- Hefl^ YCbCr ^(M2-M4)^r M-Ef^i}. 

<88> £ 8a £ 8c» ^S^VS , YCbCr m l«y o)xi]^\7} ^sjcfji 7}^}jl sj-oje aH^ 

^ ^-^ ^5]^^- Ji4 >5MI*1 <^1# #<H, ^ A^l^i sg-g- Ml^I tfl^-^ RGB °1 

^ Gl=y(Ml)7> RGB GM: °H*H ^"5d B°1H YCbCr ^ M2=(G1) 

» ^711 ^Cf. ol^*V ^ o. ^^ fl> oj u]x)o) Sj-ojH tali tilJH^ -=.5.*H e^tt 

^Hflol^] ^]n> ^§^r »WE£ CfAl -^<^*V ^SLS- ^S.^ o^-g- ^cf. 

< 89 > ^ AoflA^ Afl^-g- rgb o)^ G2=f(M2)» ^-g-^, ^ B<HH YCbCr 

M3=g(G2)# <*7fl s\JL, ^l^flAi oj^f o.^ Afls^- rgb G3=f(M3)# ^-g-^, 

°1 c l *1 ^ YCbCr ^ M4=g(G3)^ °M*H YCbCr s±£. 33 ^S^ofl 
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<90> o)<% Qlx&o) ^fl^ olcl^l^ 5).olH 



A-B-C-D-E-F' flS 



< 92 > £ g§ RGB ^<^ 7 | ^2]-o] 7 }±.rt E}<y ^7ll#^(Time Scheduling)^: Ji<^ ^ 

fe^l. ^*fl °H*H1 tfl*H RGB tf-g- Zi-%.&-Qr ^91^ ^ 91<LV), 

RGB ^a>^- olPl^^ oju]^] Aj-ojo^ ^ -^^(Vertical Blank) *m -£<?H °l-f-<H 

<93> h].^ ^ ^ofl ^ tro} ^1^5^14 Hi^H^ i-§- ^7>«] 

7>^*>Jl, *>iE.3H ^2:71- ^>^fl^ ^JE*} O.S ^ ^q-^ ^# 

1^ 2 4 ojo]£ S-^^ ^ 7h^V elHEH cfl*}- 

<*| on-the-flyS S°JB ^(Point Processing)!- ^^K^S ^ ^ <>H*H1 jl^ ^| 

7>^*fl^ ft s\.o]v) 71^34 ^ o]n]^ tK Preview)>M °fl ^o] ^a]^} ^-o]e 

<94> o}^°\ ^^l^^l ^A] aflofl tfltt ^ofl ^ <5j- ^ 



37-24 



1020030087101 #^ «J*>: 2003/12/31 

^2] t}<#*l * 7fli7} 7 >^^>cf^ 3* 71^0)0] ^± 

1M1 ^ 9X^. 
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1] 

°ms)^ o)v)x]s>) -^7lA]^(Vsync)Sf f$ ^7} ^lS(Hsync)* S3 3^°} bM*3 ^H^l 

<8^S]*r RGB °H*] dHEHl 4 ^IS. RGB °l^g- RGB §^ 

(520); 

o]^£l^ oga RGB o}^^] cflolE^ YCbCr °H*1 t-lMEiS ^f, °1 YCbCr °H*1 t-JM 

eH cfl^b ^ll YCbCr ^(Ylavg, Cblavg, Crlavg)!- *fll YCbCr ^$^-(530); 

^7] RGB ^-^(520)^ RGB 3H^-I- YCbCr c-flolE^ 

t> °1 YCbCr o]v]7] cflolE^l cfltb ^12 YCbCr ^5-(Y2avg, Cb2avg, Cr2avg)^r *fl2 
YCbCr ^^-(540); ^ 

A oM Efojnj ^HJjL( 5 io)oi ^ojpj Tfl^xis^ -^-71 ^12 YCbCr ^(Y2avg, Cb2avg, 

Cr2avg)3|- YCbCr -=-5. ^ ^-(TY,TCb,TCr aliE^H, o] tilm;!^^ tr)-E}- 

^-71 *fll YCbCr ^(Ylavg, Cblavg, Crlavg)-g- °l-g-*M A 0 l^(Rg,Gg,Bg)* 
^7) RGB ^^-(520)S *fl^Rr RGB *1H^(550) 

[^T 1 * 2] 

*UlHl ^^l, a o v 7 i YCbCr ^^(530)^ 

^7} RGB o]d]^ c-flolEi* YCbCr °M*1 z\}o}b\3, RGB- to- YCbCr &&7] 

(532); ^ 
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<%7\ Al RGB-to-YCbCr &&7] (532)3.-fEl 2] YCbCr °H*1 tj)o)^6\] tfl^ *fll YCbCr 
(Ylavg, Cblavg, Crlavg)* ^Rr *fll YCbCr ^71(534) 

3] 

*fll1MI a o v 7 i °m YCbCr ^^-(540)^7 

#^ RGB cflolEil- YCbCr °H*1 ^0^3. ^^fe A]2 RGB-to-YCbCr ^7} 

(542); ^ 

^-71 RGB-to-YCbCr ^^7] (532)S.^&\ 2] YCbCr ^ t\}o]B\o\) cfl^- YCbCr ^-g-(Y2avg, 
Cb2avg, Cr2avg)# ^Rr *\}2 YCbCr ^71(544) 
« 3L^Rr 3# tq*]ig *l~g- S)-o]h «!2J^ 

[^T 1 * 4] 

^IW SH*!, A o v 7l RGB ^oi-H (5 50)^ 

RGB °J ^l^ll-/^^^ol^oii a)- e]- ^sq^-ell, RGB °1^- o]of| 0)^01 ^-fojjfe. RGB 

°m(Rg f Gg,Bg)-i- *H^*ruI, RGB t)^o\)o)^o] A}#d\] 7 ]$. 

RGB °l^g- ^fl^rRr 51 -I: ^ t^l^ 7}^ 3*0] e «fl^ ^ . 

5] 

^U*oHl 91°]*], ^7] RGB ol^. ^oi«. fe 

a};*H1 ia^/sKi/i* cg^^. =j7 ; ^2 YCbCr ^-g-(Y2avg, Cb2avg, Cr2avgH 51 

^ ^ ^91 A RGB °l^(Rg,Gg,Bg)^§- ^Tll^}^ A o v 7l RGB ^7} 
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(520)5. ^l^Ka, ^ofl ej- <3«<y ^-foflfe- ^% RGB °m(Rg,Gg,Bg)* RGB 

^71(520)5. ^1^1-51^- <=>1^^1 ^ t^ig ^ sj-olH ^21^ 

6] 

*f|5*cM] &*H, RGB <>1^ 

<#7l ^12 YCbCr ^-g-(Y2avg, Cb2avg, Cr2avgH 3.^ <%<$9l ^^]tt ^7) ^ 
Y/Cb/Cr(SY,SCb,SCr)^§- a>^^ =7^ (CoarseStep)-g- <£^*r^, °1 

^ Y/Cb/Cr(SY,SCb,SCr), <#7] *fll YCbCr ^(Ylavg, Cblavg, Crlavg) ^ -^-5. ^5" 
(TY,TCb,TCr)# <>l-g.£}<*| z}- RGB ol^-( Rg> G g) Bg)* ^]a>^> £ ^- o]^^ 7^ Wr^SLS. 

7] 

A^H, %7] RGB o]^- aflo^^. 

^-71 *112 YCbCr ^-g-(Y2avg, Cb2avg, Cr2avg)2f ^(TY.TCbJCr)^- t>l:a*H o] 
*H1 ^ ^7} ^ Y/Cb/Cr(SY,SCb,SCr)* ^7} 3.^ (CoarseStep)°-S. ^ -f^ 

^^^ji, o] ^ Y/Cb/Cr(SY,SCb,SCr), #7l ^1 1 YCbCr ^(Ylavg, Cblavg, 

Crlavg) ^ ^rS. ^5(TY,TCb,TCr)-8: o}^}^ A RGB °l^-(Rg,Gg,Bg)^ 7fl^^>5L^- o] 

3# ^^Ai i=Wa 7>^- sHh 

[^T 1 * 8] 

^17*oH1 ^M^i, ^"71 RGB o]^. ^jo^JjL^ 



37-28 



1020030087101 ^^ <Qx\: 2003/12/31 

A>^ofl A/D ^^H(2N-1), ^-71 <£^=1 ^ Y/Cb/Cr(SY,SCb,SCr), #7l 

YCbCr ^(Ylavg, Cblavg, Crlavg) ^ ^S. ^^-(TY^b.TCr)^ °l-§-^M A afl^t RGB 
°l^-(Rg,Gg,Bg)* 53* ^$<L£. 

9] 

^15%H] &oH, ^-7] RGB ^o^«-^ 

4 v 7l A2 YCbCr ^(Y2avg, Cb2avg, Cr2avg)°l ^91 ^^91 #7] ^ 

Y/Cb/Cr(SY,SCb,SCr)* *}#°\) ^o] ^ (FineStep) * <>l-g-^ <£^*}:il, <>1 

^ Y/Cb/Cr(SY,SCb,SCr), #7l *fll YCbCr ^(Ylavg, Cblavg, Crlavg) ^ -=-5. 
(TY,TCb,TCr)# <>l-g-*M Zf afl^t RGB °l^-(Rg,Gg,Bg)-g: ^>1^^1 53* ^-^^-S 

10] 

*fl9WI 91°]*}, ^7] RGB *|H «-i=. 

-#71 *fl2 YCbCr ^-3"(Y2avg, Cb2avg, Cr2avg)^ ^S. ^(TYJCb.TCr )* wlJa§><^ <>] 
nj-ofl i4s| a o v 71 ^ Y/Cb/Cr(SY,SCb,SCr)* ^7) s}-^] (FineStep)^-S. ^ JE^r 

<^ ^^^Jl, <=>) Y/Cb/Cr(SY,SCb,SCr), #7l *fll YCbCr ^(Ylavg, Cblavg, 

Crlavg) ^ -=-5. ^(TY.TCb.TCr)* °l-g-*H A RGB °l^-(Rg,Gg,Bg)* Tfl^JE^- o] 
53* ^JlS c]*l^ SHE afl^^ ^1. 

111 

^HO^oHl 5U<H>H, ^7} RGB *1H^ 
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A>^ofl A/D ^ *K V £(2 N -1), #7l Y/Cb/Cr(SY,SCb,SCr), #7l afli 

YCbCr ^(Ylavg, Cblavg, Crlavg) ^ ^S. ^(TY.TCb.TCr)* °l-g-*H A RGB 
0 l^-(Rg ( Gg,Bg)-i- 7fl^>S}£4l=- oj-s^^i ^-i- ^^SLS. c^lH 7.}^ s^-olH 
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[51 4] 
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IS. 5] 



I I I 1 

\>^\> 

OH© l> 

us 

mm 



< 

CO 
ZJ 

o 



CO 

^< 

ZJ 

o 



o 
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CD CD 
52 IH2 
JB JG! 
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Q2 
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IS. 6] 



( ±g ) 



01 D| XI 


hi oi a 






ej^Qioiaa 

RGB 0|= 








RGB-to-YCbCr S 
YCbCr 



S61 



"S62 



-S63 
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[£ 7] 



1. SCr, SY, SCb <— 0 

2. N <-- ^OKPixel Depth) 

3. Rg. Go. Bo. <-- B^OI^ 



S71 



1 =|.A. -A.gj 




2. mm ±m 




3. a.b.c.d O 311) 


4. TY, TCb, TCr 





I 



Y1avg, Cblavg, Criavg I^t-h 
Y2avg. Cb2avg, Cr2avg 

I z 



S72 



S73 



*!l 2 YCbCrS^OI Oi^S^CHI SEMEIWr? 

1 . 3 ^ : 0<YCbCr < a or d<YCbCr < 2 NH 

2. nf 21 • a<YCbCr Sg < b or c<YCbCr §^ < d 
3 ; b<YCbCr g2 <c 

(6) 3>7a) YCbCr S 3 °Y2avg, Cb2ava,Cr2avo) 



S74 



S75 




SCr <— SCr ± ±m 
\+ 3r^ if Cr2avg > TCr 
L- ^± if Cr2avg < TCr 
SY <— SY ± 3^ ^ 
[+ 3^ ^ if Y2avg > TY 
L- 3^ ^gj if Y2avg < TY 
SCb <~ SCb ± 3^ ±m 
f + 3^ if Cb2avg > TCb 
m± r^gj if Cb2avg < TCb 



[- 



S76 



Rg = 



Gg = 



Bg = 



(2 N -1)-(Cr1avg+SCr) 
(2 N -1)-TCr 

(2 N -1)-( Y1 avg+SY ) 
(2 N -1)-TY 

(2 N -l)-(Cb1avg-fSaj 



SCr <— SCr ± me! ±m 
f+Hf2l ±m if Cr2avg > TCr 
L- life] ±m if Cr2avg < TCr 
SY <— SY ± Efoi ±m 
r+ Hr£J £fj if Y2avg > TY 
L- HfeJ ^ if Y2avg < TY 
SCb <— SCb ± Er&J 
r+ mej if Cb2avg > TCb 
[_ m-gj >^gj jf C b2avg < TCb 

= S~ 

S77 




S78 



-S79 



oms 
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[S. 8c] 




[£ 9] 



1 



-I Mi= RGB 0\m^{ 
i 



RGB-to-YCbCr^^ 



N 



RGB0|=3i|^ 



N 





° 1 2 




< 


3I^£J RGBOI^S 



RGB-to-YCbCr^S 
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